Introduction
In recent years considerable effort has been made to elucidate the nature of the interaction between lanthanide compounds and solvents, especially the formation of Ln(III) first coordination spheres. Nd, Ho and Er compounds in non-aqueous solutions have been investigated by us [1] [2] [3] [4] [5] [6] for the influence of the solvents on the intensity of f-f transitions and the possible mechanism of hypersensitive transitions.
In the present paper the intensity of the absorption and fluorescence spectra of europium salts in mono-and disubstituted amides is analysed, and on the basis of the results the solvatation and complexation processes of Eu +3 ion in non-aqueous solutions are discussed.
Experimental
The absorption spectra (range 16000-28000 cm -1 ) of solutions of europium Perchlorate, chloride and nitrate in mono-and disubstituted amides (N-methylformamid = MFA, N,N-dimethylformamide = DMF), and in H 2 0 were measured on a "Cary 14"
Reprint requests to Dr. J. Legendziewicz, Institute of Chemistry, 14 Joliot-Curie Street, 50-383 Wroclaw. Poland. spectrophotometer in the concentration range ~ 0.09 -r 0.9 M at 25 °C. The oscillator strengths were determined for all bands in the mentioned spectral range using an ICH 30 integrating programme.
The salts were synthetized by the method described in [1, 2, 5] . The lanthanide ion concentrations were determined gravimetrically [7] and complexometrically [8] . The solvents had been freshly purified before each measurement, and their purity was checked by refractive index and molar conductivity measurements. where a is the wavenumber of the y/j -• y/ r transition. U^ is the unit tensor operator of the order Ä = 2, 4, 6, x= (n 2 + 2) 2 /9 n, where n is the refractive index. The squares of the matrix elements of U^ were tabulated by Carnall [9] . The absorption spectra of the Eu +3 compounds in MFA and DMF are presented in Figures 1-3 . The transitions were identified on the basis of the spectrum of the Eu +3 aquoion [10] and of the "Spectra of the Rare Earths" by Eljashevich [11] ,
In EU( C10 4 ) Equation (1) is the basis for the intensity analysis of the f-f transitions. The Q k parameters are treated as the phenomenological parameters determined from the experimental data. The comparison of data calculated from the absorption spectra might be facilitated by replacement of the parameter in (1) by T; , where
The observed intensities for the europium compounds are by two orders of magnitude lower than those for the other lanthanide ions. The error in the calculated intensities exceeds that reported for the other lanthanide ions [1] [2] [3] [4] [5] [6] but is comparable with data for the europium aquoion [9] .
The T; parameters are listed in Table 3 . The error in the determination of the z-A parameters also exceeds that calculated for non-aqueous solutions of the other lanthanide salts. It is due to the small number of bands (four) used for the evaluation of the parameters (Table 1, 2, 3 ). Among the r; parameters, r 2 increases most compared with the aquoion (Table 3) . That enhancement may be attributed to the strong increase of the hypersensitive band 7 F 0 -5 D 2 .
According to Mason et al. [13] the polarizability of the ligands is responsible for the enhancement of the hypersensitive transitions. An analysis of these transitions may give information about the structural properties of lanthanide systems. Tables 1 and 2 indicate that the intensities of all transitions observed for Eu(C10 4 ) 3 , EuCl 3 and EU(N0 3 ) 3 at low concentrations in monosubstituted amides are almost the same. This confirmes our earlier suggestion [3] concerning the appearance of homogeneous solvates for LnCl 3 , Ln(N0 3 ) 3 and Ln(C10 4 ) 3 in monosubstituted amides.
The great differences in oscillator strenghts for the chlorides and nitrates may be due to the formation of inner-sphere complexes of the form [LnX(DMF),,_ ,] +2 with X = NOj, CP. The conductivity measurements show no peculiarities. For the solutions in question the results indicate that Eu(C10 4 )3. H 2 0 in mono-and disubstituted amide is of the 1:3 type of electrolyte, while EU(N0 3 ) 3 H 2 0 is the 1:2 electrolyte type in DMF but 1:3 in MFA.
The ultrasonic absorption measurements provide more helpful information. It has been observed (see 
